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Research of Heart Rate Variable Analysis Based on Sliding Window Hurst

LV Tai-zhi
(School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract Heart rate variability (HRV) is the physiological phenomenon of variation in the time interval between heart-
beats,and HRYV analysis can be used as a diagnosis method for assessing the physiological and psychological states. Up
to now, most HRV analyse have been done offline and only have being applied in clinical application and research. The
paper proposed a real-time HRV signal sampling and analysis system based on Android platform, This system uses the
1010 board, Wifi or bluetooth to make a connection between Android devices and mobile or wearable health sensors.
This paper used slide window based Hurst exponent series to analyze the sampling data. It uses two indices, the cumula-
tive mean of Hurst series (CMHurst) and the cumulative standard deviation of Hurst series (CStdHurst) , to estimate
the heart health status. The indices were calculated from the windowed estimated Hurst series. To verify the validity of
this method, the indices were tested by some databases from PhysioBank, The experiment results show this method can
distinguish the groups who have normal rhythm or abnormal rhythm.,
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CMHurst(n,W_Size,S_Size) & Hurst FFIHE., n X
# RREIEK I, W_Size HBE O KE,S_Size AW/ KE.
CStdHurst(n,W_Size,S_Size) BIpE N E., R 1 BRE—
ABARPE T B i F 8 CMHusrt (N, 1024, 20) 1 CStd Hurst
(N,1024,2008, K N REEHFKICFE RREF\LEKE. N
RPETLAEH, O MR ARK CMHusrt(N,1024,20){H
B IX ] St Bl 7E [0, 8151, 1. 1917, CStd Hurst (N, 1024, 20) {&
X a3 B[ 0. 1773, 0. 3596 ],

%1 Normal Sinus Rhythm ¥3E 8 CMHurst #l CStdHurst

CMHurst CStdHurst ¥ ig

S (N,1024,20) (N, 1024,20) 534
1 1. 0963 0.1773 50477
2 1. 0099 0. 2627 48572
3 1.0673 0. 2386 45048
4 1.1225 0.2712 51217
5 1. 1240 0. 3596 52280
6 0. 8253 0.2711 54336
7 0.9523 0. 2424 56448
8 0. 9578 0. 3333 50869
9 0. 9755 0. 2692 43838
10 1,0332 0. 2333 44000
1 0. 9762 0. 2874 50586
12 0. 8916 0. 3058 58501
13 1.1917 0. 2597 51335
14 0. 8151 0. 2201 58939
15 1.1176 0. 2658 40976
16 1. 0573 0.2196 41834
17 0. 9965 0. 2878 48495
18 0. 8891 0. 3169 55631
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KA LR, 3 3B TicH 8, HARICFM CMHurst(N,1024,
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% 2 BIDMC Congestive Heart Failure %1 FE i}

CMHurst #1 CStdHurst

B CMHurst CStdHurst i
(N,1024,20)  (N,1024,20) KK

1 0. 7170 0. 3528 57273
2 0. 5253 0. 0988 40650
3 0. 6087 0. 2472 56182
4 0. 8037 0. 3919 37773
5 0. 5918 0. 2578 59576
6 0.5180 0. 0960 46291
7 0. 6884 0. 3228 45379
8 0. 5247 0. 1270 57525
9 0. 5077 0. 0348 73652
10 0.9482 0.4114 57819
11 1. 3188 0. 3089 57563
12 0. 5014 0. 0094 57824
13 0. 5545 0. 1580 57598
14 0. 5019 0.0163 59316

# 3 Sudden Cardiac Death Holter 3B FEH)

CMHurst #1 CStdHurst

5E CMHurst CStdHurst &3
(N,1024,20) (N,1024,20) LY 4

1 0. 6108 0. 2580 64403
2 0. 5059 0. 0300 31608
3 1.1952 0. 2047 13382
4 0. 5533 0. 0897 50370
5 0.5219 0. 0775 38661
6 0.5758 0.1554 8969
7 0.5990 0. 2006 49568
8 0. 8635 0. 2881 8394
9 0. 7309 0. 2696 41345
10 0.6172 0. 2339 38965
11 0. 7083 0. 2489 23883
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